Objective: To use transcranial magnetic stimulation (TMS) to de®ne motor cortical excitability in chronic fatigue syndrome (CFS) subjects during a repetitive, bilateral ®nger movement task.
Introduction
Subjects with chronic fatigue syndrome (CFS) have complaints of persistent motor fatigue (Holmes et al., 1988) , impaired memory (Marshall et al., 1997) , disordered sleep (Fischler et al., 1997) , depression (Johnson et al., 1996) and susceptibility to repeated infections (Buchwald et al., 1997) . No laboratory or clinical tests speci®c for CFS are available, and thus, diagnosis is based on the presence of a constellation of clinical symptoms (Fukuda et al., 1994) . A variety of abnormalities of brain function have been found in patients with CFS, including diminished cerebral blood¯ow (Ichise et al., 1992; Goldberg et al., 1997) , abnormalities of white matter on MRIs (Natelson et al., 1993; Lange et al., 1999) , and reduced amplitudes of premovement brain potentials (Gordon et al., 1999) . However, none of these changes are speci®c to CFS, as they can occur in a variety of other conditions.
Transcranial magnetic stimulation (TMS) has been recently used to try to de®ne changes in motor cortical excitability that may be speci®c to CFS. Sacco et al. (1999) showed that CFS subjects have decreased amplitude of motor evoked potentials (MEPs) compared with normal subjects from TMS of the motor cortex during exercise, and that the diminished muscle force could be signi®cantly restored in CFS subjects by a TMS induced muscle twitch. Samii et al. (1996) showed that CFS subjects fatigue faster than normal subjects during sustained contraction of the wrist, that they had less of an increase in motor cortical excitability during the exercise compared with normal subjects, and a larger depression of motor cortical excitability when fatigued (post-exercise depression). These studies document that motor fatigue in CFS was not due to changes of muscle, nerve or spinal cord functions, but rather, re¯ected an altered excitability of the motor cortex. However, some of these changes in the motor cortex were not speci®c to CFS, as similar alterations were found, for
